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^= (54) Title: MODIFIED cDNA OF RAT bcl-x GENE AND MODIFIED PROTEIN 
= (54) mm<D^^: =7 -J Fbcl-xiie^CD»3ESicDNA<!:3caE^^ 

— (57) Abstract: A modified cDNA of rat bcl-xE gene characterized by having at least one base substitution from among, in the cDNA 
== sequence of rat bcl-xL gene represented by SEQ ID NO: 1, the substitution of Tyr al the 22-position in the coding domain by Phe. the 

substitution of Gin at the 26-posilion by Asn and the substitution of Arg at the 165-position by Eys; a recombinant vector carrying 
this modified cDNA; a transformed cell having this recombinant vector transfercd thereinto: and a modified protein Bcl-xL produced 
by this transformed cell. This modified Bcl-xL protein effectively inhibits cell death such as apoptosis. which makes it useful as, for 
example, an ingredient for remedies for various diseases in association with cell death. 

^ (57) ^m-. 

— Z<nihmit.^m^^ 1 (ctgSSS^l^^Lyc^ y K bcl-xLiife^ cDNA ia^licfcL^ 

=1 — K?a«(Dm 22 §a lyr ^ Phe ^ ifiSStft. Ifi 26 §g Gin ^ Asn 

^ (r3Eifet-SiSSS»*S<fcU^ 165Sg Arg ^ Lys lz^}ft-r ^ tfiSSSiaj ^ ^ . ^ptji< t 
r- -ocDtgSStft^^r -5) z t ^i^mt-r -v K bcl-x LiaC^(7^a5r^£! cDNA. - 

^ =■£ " ^ iW: gil ==t :H- ^ r . ^ - a 
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^ h bcl-x cDNA t^^^SL"? l^/^^K 

5 

Z<r>tiim(D^^lt. ^ h bcl-x aa^(75afe3Ell! cDNA i: aftlES ^ ^z'?^ SicPsSJ-r 
^t(DV&^o $'blcS¥L<(i. C(DajS|cD«B^(i. ^ -v hCDTTK K — ->XtIDi|i)ja 
bcl-x A<l63S-r-5^ lyy^-^S Bcl-xL <J: M t $ •b(r;g^L^T7t< h — -> Xffll$<J;tt4 . ^ 
Ba5EP»J;-5t£$^-r^aJrlCl?'? ^y-?^^ Bcl-xL ^^mf^m^RtH cDNA z (D 

10 cDNA (75iie^x^fi<jfiifli(Dfc4^a3*t^. $ "bjciiccD cDNA A^fEJ^-r-sastiEs^ > 
/■?':7S Bcl-xL icBar^) t.<w7?&^o 

TtKK — (apoptosis) (*. -Jf^ A $n/rifflBa5ECD — aTTij y . laHG)^ 

(CJ; tj DNA(D5?^7 U/J" V — A^Ct;b< 180-200 ISSR© DNA (CBff >t ^fc-T -5 <t L> o 

Immunology Today 

7:115-119, 1986: Science 245:301-305, 1989) o 

t'^ ^^M.'^tifziS >M&^(DU- 1 -OXh-^ bcl-2 iie^ (Science 226(4678): 1097- 
1099, 1984; Pro. Natl. Acad. Sci. USA 81(22):7166-7170, 1984) i^HXtS^) . 

25 ^<Djitg^^^iit^f>tE¥i^^^!<75^»^^ffc^t^li cDNA C a — :yt<m^$HXl^^ (Pro 
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Sg<7D11^tt^^t^#LTL^■5i:#^ib^^TL^-5o ^tz. Z<D bcl-2 iSg^l*, ^I^Vlt 

^<r>m. :ia)t h bci-2 iie^Fa^7^^^oyA<'t?i>. ^-vh, h 'J §|T:-Mi\f£$ 

5 bcl-2 7'T S 'J — i:^«;$nrt^^o 

Z(7DttiSI(;5^B^%f,4,, bcl-2 'J — (rg-r-St h bcl-x ii £ ^ ( Cell 

74(4);597-608, 1993) (DT^^D^'iLT^'V h bcl-x ilS^ ^ -J- □ — - > ^* L (J. 
Biol. Chem. 271 (22): 13258-1 3265. 1996) , ^fcC<D^-y K bcl-x ite^*^«3Kf -5 
^>/^^Sl Bcl-xL (7?jli*«jg$ X ^««f (Zcfe y L T L^■5 (J. Biol. Chem. 
10 272(44):27886-27892, 1997) „ 

wCDaiSicD^B^#f,li, =y V Y- Bci-xL OTTTt^ h — ->:^P$«l3cl!i^^ $ ^slciaSfr S 

?#S(7)7 5yK^flfe(75T5yKlrS«r-S.fc^(- bcl-x itS^fD cDNA ^aSllC$ 
15 -fr. za)aSrlES cDNA ^iHBBaWT'«3K5-&'5 fflBST^ h — vX^^t^SBSJEA^ 
IS¥ l-fflliliiJ $ C t ^ Mas L tcc 

<D-efey. ccDSS^^f 5fe3fS^ K Bci-xL -St i/z-v-^ ©^ifflflap*g-e^3Kt-^ c tOT? 
$ t>(cz(DajBitt. HuissriEia cDNA 6<^^-ri)asriEM'$' 3 

25 
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(1) SB5IJ#-^ 1 (C^SE5>J^ ^ L/z^ ■> K bcl-x iie^CD cDNA B^?lJ(Cfcl^T. ^ — 
fm^CDm 22 #@ Tyr ^ Phe (r a^^f ^IgSMJS, M 26 # @ Gin $ Asn (CSEiftr 
€.iSSS»fc<*:?>' 165 S@ Arg ^ Lys Icag^f ^ffiSSSiCD 3 'ptj. < i ^-o 

cDissssi^wr^) ^^tai-rs^ 'V k bci-xiie^cDasritM cdnao 

5 

B;jie*B«(i)<7DafeiES cdnAo 

(3) :f 'J ^ KA<, BEJIJS-^ 1 2 1 3 (7575 y KSe^iJ^zi- K-T-S 
10 5i-'J :3'3?^ K "C? S5» ■g>StjiefgB.B(2)a)KIE12 cDNAo 

(4) fl^JSBII^(1)*^^(3)C75L^rtLA^a)3^IES CDNA ^ ffi -SIBSi^ '< '^7 ^ — „ 

(5) HJIie^B^(4)(DM^X.'<':7 -Si— ;i)<3?A$tt/-ffJS*5^«BSao 

15 

(6) flni5^B^(i)IStE(75gfe|E^ cDNA A^lg^Kt" MT- fc o T, Bi¥tm^2^Z 
tSli-^m 22 Sa Tyr $ Phe fc3E«-r -5 T 5 ^ Ill 26 SB Gin Asn (C|El«i 
f'STSyMgis 165 Sa Arg 5^ Lys (ClEgir^)^^^^®^*©^*). '> 

20 

(7) N^^mizmmmmiii^y^ K^ii*§Li:L^-5BTjie^afl(6)co&3E£!^! >/n':7Ho 

25 

: " i Ik - • , f & iB f S t'. ^ r . 
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12 4 (i, fitFasfiif* (anti-Fas)lcjFt-r'5ffJSfE«*IBBa(7)gin:tt|3tSta)^m-efc-5o 

mi 2ii. »i(c$t-r-5ff^afemifflflSco«fitt£iasjo?igmT'S>^o 

mi 3(i. m^m'^C0mM^mm^<D!Sl7^mS(^mySi±^m^tz WST-1 Assay (D^ 
^ T? & ^ o 

15 mi 4(i. TN-16 «Qll^(Dff^M*E«ISfflBa£DB5i7klgS5gStt^3S-^t- WST-1 Assay 
WST-1 Assay CDlSmT'fe-5o 

mi 6(*, ■9--rK*-r> il-3 isi^fc<i: y ^--•>xlc^^-r^^f^se 

mi 8(i. TAT-Bcl-xFNK ^>/'?':7SA< HeLa lEBfi^' y $ ^F-TSI 

mi 9li. TAT-Bcl-xFNK ^ ^z"?-? R^^CrigtfeT;- 5 H HiSS Ltdftfl-MSEi^liaB 
25 l)3c^!it«S|:¥S-e^^o 

m2 0(i, TAT-Bcl-xFNK ^ >/ ■? ^ S ^ ^ t;tgifi T? 9 B H tg^ L t^SMfiliSliaB 

m2i(i. Bci-xFNK iyyi<pmt:-si:i^i&-c5Bm^mLfz$x^mm^mmm(D 
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5 

m2 2lt. Bcl-xFNK 5 -^7 S ^ a t T? 9 B TbUSII L »#MI3EJSSlfflBa •. J 

mzsit. is« (PBS) ^'^tsi^niiT' 5 a!s\t^mLfzixnmmi^mmm(Dumm^ 
122 41*. mt% (PBS) ^#t;tgub-e9 sPB*iigiiLfc«t#ifl«it$s«aBacDS0m^ 

0 2 5 1*. TAT-Bcl-xFNK ^ > / < ^ K ^ ± L ^, T^^-^" > V > ^ S# 
L V -t? X (DBf IK >t 1^)81 atMS 1? & ^„ 

10 mzGit. mm (pbs) $±^i±fi-5^Lfc^, ^ v^>$fi-^Lycv't7X(D 

F K «J >t CD 8H« SI ¥ S T- -5 o 

0 2 7 1*. (PBS) <D<^^^*ttS#Lfc-V'^X(DFe^>T-<D8iafit3?3l-efc 

C<Dailgc75flIISe^l«(l)CDefc3EM cDNA I*. SB9iJ#^i (c^SiS^iJ^jFLyi^ -v h 
bcl-x iiG-?(7D cDNA B^?lJ^=fcL^T. H 22 S @ CD Tyr a h* > (tac) t: Phe =i K > 
(ttt/ttc) lC|ggi-r€)iSSa^, m 26 Cln (cag) ^ Asn zi K > (aat/aac) 
irlElft-rSSSgJIi. 165 SB Arg =1 K> (egg) $ Lys n K > (aaa/aag) irfEgi 
20 -r^SlSSS^CDo t.. t-0(DiS^S»^Wr^ cDNA Tfc€)o ^LT, 

:l<D^BM{^)(D^mM cDNA icfcLNTId:, ^a-tOT 3 RFf± r CO«SS}g^ Wf ^ ^ i: 

ittf-^Li^mmt Lxi^^o 3t>pfi(Dtzmmi^'^mr^^m^ cdna <;)ii^, sejij 

S^aiCTSyKSB^iJ^n^LtcKICSl? ^z'^^?© Bcl-xFNK ^^J^-T-So CCDSlSES 
Bcl-xFNK li, 12 1 lC«iS<Ixtll^iF Lfcfr^S^ h Bci-xL (Cfclt^ 
25 m 22 SS Tyr 156 Sg Asp, m 26 # @ Gin <!: M 164 S S S er. m 165 SS 
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6 

ZCD&ieSi cDNA (i. ^ h bcl-x iSe^ cDNA ^ g|S i: L T , — ^ — 
> • K^^fi!ffl-r-S'a^*flCD:^;£-^. l.Mi^ie(75||ffi0iJICjK L/r PGR jiJit* 

iCcJ: y^^fi£-r€>C<k*<-C^^o ^ h bcl-x iig^O) cDNA [i:^^X5-;/K pEF1- 
BOSbcl-x (J. Biol. Chem. 271(22): 13258-13265, 1996) ^Sfflt" -5 Ct A<-C ^ -S, 

^fiEL. — ::?<t LrfflL^T^ h- cdna zfy — — 

-r^y^mx^, S6^t-r^ cdna BTn-<7)i^5t^2«ic/\-r^'j'?''rx-r-s:i-'j3 3?'j7 u^i- 

^ K^^fiEL, Ctt^^^^-r ^— <t LTfflt^T^ ^mmt^^sfLfiLfz mRNA An ^, 

10 

co5t±jfii(Z)BirseigqB(2)fj<i: i>*(3)ii. H5ie«H-«(i)<7)asiiEs cdna ojs'fliucifflflaM 

5^K) T?fcoT. DNA IJf>tl*mij!i-r €)aSlSES^ >/'?':7g Bcl-xL ^f^J5E-r^ 

(cfilffl r -S d <!: 6< T- ^ -So 

15 

A^^scia. ^ — s -Si— ii^w-r^^ii'<^ ^— CD DNA <7 n — -:y^§\iitiizm 

l£{^)-'{3)(DL^-rtlt^(D^S^m cDNA $ M<5^ii C i: (c J: T f^fiEf -5 d i: # 
->>>ffiiS, 7KU(A)f^ttlg(5(ia|$:&-r^JltSISBSfflf§;K'<^^-^ffllNrfE^(4)a5 



wo 01/12807 




PCT/JPOOA»S502 



5 v't7Aii. 'JtKV— DEAE 7^4rX h^>ii'Jf ir$fflLN^Ci:A<-C^-S„ 

tats. z(DmBM(5)(Dr^mis.Wimft&(D^-^. ^mzm^iWimmmit. 'ikii<Dmmmiz 

□ -:*-JUtti*:'E»:i:*05«BBa^fi!c1«!l$iJll«S«il!a*^^IslJ|XLrfSS-r€.«#(cli, tSlfec|> 

20 Alc* -Dr*fflBa$ffJS*£Jft-r-5>:^;itfll 'bnTl^-5o LA^L<^6^'b. Sae^M?«!I 

25 A<BrSg-C^,fc-So 

mi:h U . SeJiJS-^ ZIZT Z y S$E?il^^ L/- Bcl-xL 22 # @ Tyr ^ Phe 
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ic^gi-r-ST s y m 26 ms cin ^ Asn iz^Wk-r ^ y mmik. is^u 

165 Arg ^ Lys iz^t^T^T^ ^ KS^O)^-^. < t i-'DCDT ^ y MM: 
e^JS-^SCDT'S/KEJiJA^^j'JfS Bcl-xFNK Lt^S^i: LTl^■5o 

5 

<DlE1±»fl-^l¥^SJS14S<(c,^ Ss^m^b, «f -^^^ it it ?5 , iS 
«f. iS'D^Jii. ISHitSia, -tr-ZUiltia. SDS-PAGE, i|ig^ USt , -C^^Scjft^? 

10 n-7 l>-5'*^:7^'— . iR^Kti^ p ^ h-^"^ — . T :? -< - -f — □ "7 H :7 -r 

T <D ffl it I c fiE ffl -r -5 C i: A< -e # -5 o 

20 

(c) nn^vsiztsi^x. ihjfin*^<DKii^^^(cM^-r€><. 

(d) liBifilliS?(r J; SlSa^JlillCj; -5*il}a5ECD;6SI^ <k Lrffiffl-T-So 
25 (e) *ISIffiJj<0;^«H!li: LTffiffl-rSo 

(f) x^a^ K7fx;u^ XDigfil^S -5- ^ffflSa5EcDlteikli5<b LXi^mT^o 

(g) flSJfflBa(D5EI|(c J; y SSgjii^M-r-S^S m v^X h a ^ wil:': 
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5 Kfi HIV-1 • TAT <D PTD (protein transduction domain) "efc U . BB^iJS^ TSCDyf- 
PTD T- ^ o 

C;h.^(D«B8ailSiaia'<:^^ K(i, ^JD^LIdf HIV-1 • TAT ^(DT S y iSBeJiJ 

fc«J:l>'-€-a) cDNA <7>iSSSB^JA<^fl-C$) y (Science. 285:1569-1572. 1999; 
10 GenBank Accession NO. U39362 M96155) . ^(D PTD Icffl^-T-S^^ (HIV • TAT 
(D 47-57 ST S^BIEJIJ) K^rS DNA Br^t^ BuI2«^(1)(DajrlS!S cDNA t 

aneura^ dna Bf>^ (iswcs)) ^f^REu, ca^st^ dna BJfn-^:*:i!affi^t^?s± 

i«8S-e^ll$-t±^ ^ i: (Ccfc oT. N^i««illz PTD ^ K ^illS L 3fel£S! 1? 
'^7© Bcl-xL $f^j5£-r^ C<i:A<-C:-^-5o ^fr, T >^ ^ ^ T (D PTD t & ^) 

15 (0>lx.(i\ GenBank Accession No. AE001573) . l^tHlcLT PTD ^Itt^LfcefelE 

EDC ■\i>4 -T^ — >3P^^LT, 2ftlES Bci-xL i PTD K ^ig^ $ It 

(c<i: -DTflBflaBliia'<:^5^ K^^jSiSLfcaiES Bcl-xL ^f^fiK-T-S t "C^ 

20 Hifigi! 

mmm^ : aisa cdna (Df^RE 

25 ^ K Bcl-xLtD cDNA □ — > pEFI-BOSbcl-x (J. Biol. Chem. 271:13258-13265, 

' .n:,' , • ...■„„ . ,a fr^ S-': - . *:t - .. J^' nO !5 - 

^ <^lz^ i) . 3 tiPf\<nT ^ y &tm.i§f. (Tyr22Phe : Gln26Asn : ArgieSLys) 
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^3?A L^cKltM cDNAbcl-xFNK ^f^fiELf^o 

5fe-r\ Arg165Lys (DS«i#ALtr bcl-xR165K$f^£[-r-5t;«)IZ, 2 0(75DNAlSi 
(A, B) ^ PGR #filcLfco DNA \Sit^ (A) (*. 5 'fi"! 3f ^ -T 7 — i: L TiB5>J# 

5 — 2$-ffll^tco y=7-(^—^ bcl-x cDNA CDS3IR?S1^<7)±35t?. '<-:7^— (D^S 
iH^J^— SP#t;o -^tz'^mf^m Bam HI ^ BrSUa ^ # A> T? -S, ^^-<-7— 2(i, 
bcl-x cDNA ^XgE?"]"!;-. Arg165 (75 a h*>^ Lys ^13— Kf -SJ: ^ CiS^ 

DNA B5r>Tr (B) l±. 5 'ffifl 3f ^ -< V — i: L TSS^IJS-^ 6 IC^ L "7— 3 ^ . 

bcl-x cDNA <D-tr >XiB?iJ-e, Arg165 CO a K > ^ Lys ^ 3 — Kf-S J: olCffiSg^L 
T y . 5 'ftl^i^^CDttiSBSJlJIS ^7 -r -7— 2 CD 5 ■«i|#^^<75iS^E5ii i: fflMMT'fe -So 
4(i bcl-x cDNA <7DT>^-t >Xie5iJ-e. ^CDHIRfil^T 5 ^ ^SES 178 
A^ib 184 (r^tnCf-So ^/c. ifrJPISi^ Bam HI (O^BigP{ii^#A;-et^^o 
15 PCRJ5Fc;03l¥«a(ililT<DtfcyT'&-So 

• SfE;"S;"a a 100 a« l) : 10 mM Tris-HCl. pH8.3, 50 mM KCI. 1.5 mM MgClj, 
0.001% gelatin, dATP. dCTP, dTTP, dGTP 0.2 mM 

• AmpliTaqGOLD : 2.5 U 

• h DNA : 50 ng 

• S.]^§k^ ^ : 94''C/10 ^ ; (94°C/30 fj? ; 53''C/30 8? ; 72°C/1 x 15 

19«$;h.fc20(D DNA Hf)t (A. B) li/K 'J T ^ 'J ;UT 5 Ky^USSlj* 
iSTfSSS L/-0 i^t^T?. ±15 PGR SC£:5§;'a[ (25 ;u I) DNA Br A. B(-5-H^n 
25 6ng) $;"g^L. AmpliTaqGOLD o >J? CD MM $ L f-o ^J3tl^<iM*iaT 
(DSIc:^f«l^2(75<i:fcy t L/.o 

• K]^§k¥^ 2 : 94°C/10 ; (94°C/30 ftl? ; 41°C-47°C/30 W ; 72°C/1 x 4 
SEo^, T^^-rv-l <!:3^^l'V-4 1 a/ M) t AmpliTaqGOLD 
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(2.5 U) PGR SiCiSSS I ^AQ^. mtS.(D S.!t^i^ MZ ^ f-) PGR ^m^i L 

tzo 650 bp CD PGR ^I^^t^'J >J Jl^T 5 K ^ ;U ^ ^ il) 1? m St L, $<][®P5^ 
Bam HWmmLfzo —fj. pEF1-BOSbcl-x ( 2 >7-Rlffc7) Bam HI gfJCl $ o ) $ Bam 
HI -e5aaLT2*CD DNA Br^i (5650 bp t 650 bp) ^UiSL. DNA BJt>t- 

5 (5650 bp) fCsiliS PGR i^«8$»i:^lSllc^^$-y-. Arg165Lys (DIES^ P 
— > pEFI-BOSbcl-xR 165K $^!^fco 

bcl-x Y 22 F / Q 26 N li , ifT Gln26Asn (DTSy^SSI^^AL. ;^L^Tf 
Tyr22Phe (7D T S / g$S«^ ^ ^^ft] L /-o PGR \t. pEFI-BOSbci-x (50 ng) ^=rl^l} 

10 8Ul2 3^^-rv— 4fc<fel/7''7'r^— 6 (E?IJS-^9) <D|fi<?#■^+p-|±-e,S^fcOCD 

PGR $SiJ>J?(c?Tr3fco jSroJ§;'« (100 D cDMfiJtliBuiei: l^«T'fe y , SfS^fif^li 
flEOJ^fr 1 t Ly-Co ^Cfc. 3f^-r^— Slibcl-xcDNACDT^^^-b^J^iB^ij-e&ys 
Gln26 (73=1 Asn $ =i — <fc "5 (=ffiSS» L T & So ^fc. ^^^-fv— 6 

li bcl-xcDNA a5-b>;^iB5iJT?. Gln26 3 K>^ Asn ^ n — Kt" -5 «»: "5 (cffiSa* 

-So 

PGR -e«s<s$nfc.s^tco<D PGR m.^'^n^'JT^p u ^ut s Kyjix^stf^ij-efsss l. 

2 0(0 DNA BT>t(-€-tl^^n 6ng) ^jg-^L, AmpliTaqGOLD ^fig o TffiMm ^ ^filc 

20 SfSa. 1 t^f^'T^— 4 (aiiaiSS- 1 mM) t AmpliTaqGOLD 

(2.5 U) ^^t; PGR JgPc:j§;at (75 uO ^IDtL. SCC^^^I^ 1 ir J: y PGR ^ :A-o 
650 bp(D PGR^I^^Ttf'JT^ 'J-/^T5 Ky;umSi.i7lciiT??SSL. ifHlPigPI^ Bam HI 
■C«iSL/-o pEFI-BOSbci-x ^ Bam Hi "C S L T 2 (75 DNA Br^t (5650 

bp i: 650 bp) ^ISSJL, ^gL^ DNA ESr>T- (5650 bp) ICbuIS PGR M*^!I^Bi:^|S]lCSt:S 

25 ^$1*, Gln26Asn (DlEH^^-r-S ^ P — > pEF1-BOSbcl-xQ26N ^|#/co 



-S (SSJilS-^ 11) cDitS<?^^t3t^T-.S^r--:3CD PGR ^S'l-^lciToZ-o (100 
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— 7 It bcl-x cDNA <75T>5^-tr >XiB^JT\ Tyr22 (D=i Phe ^ ZJ — KfS.*: "5 

(CtSSSSS^ttr ^fc. ^''^'T-?— 81* bcl-x cDNA <73 Hz > X BB JiJ 1? . Tyr22 

053 K>^ Phe ^a- K-r^ J: ^(clSSS«l$nTfcy , 5 'fditi^^cDffiSiBJiJIi 
5 ^^^-7£D5'fiiI^^(75^SSB5»]i:1ilitWefc-5o 

COT PGR T-iSig^+Lfc 2 OCD PGR $ 'J T ^ 'J ;U 7 5 K^*;U^Si*t!n??S 
SSL. 2 -DOT DNA lfff>T-(^n-?;a 6ng) $;1^L. AmpliTaqGOLD ^65oTliMM 

$^/?eL/-o ^/5Ei^i4^(iHiiis<7)SJC^fit:2 t i5]-<t L/io SE5^, ::^^-r^— It 

y'y'<-7—A (&mmm^ ^ uM) t AmpliTaqCOLD (2.5 U) PGR SCEJg 

10 iSE (75 ii I) , mtBcr ^mikn- ^ (c«k tj PGR ^fi^tzo 

Z.(D PGR tcj: nfc 650 bp (D PGR i^1^3 ^ 'J T ^7 'J JUT 5 K^tr J Ulg St jsjcift 

■efSSL. WISS^Bam HlTJMSL/io — pEF1-BOSbcl-x ^ Bam HI L 
r 2:^(75 DNA Bf>i (5650 bp i: 650 bp) $UgS2L, DNA Br^i (5650 bp) (CfliJ 

12 PGR il%I$lll::^[Sl(Cie^$-tJ:, Tyr22Phe fccfcl>' Gln26Asn (Die5l$^-r €) -J^ □ 
15 — > pEF1-BOSbcl-xY22F/Q26N ^»/io 

a^(C. pEFI-BOSbcl-xR 165K i: pEFI-BOSbcl-x Y 22 F /Q 26N $ 2 H 
3S<0»J|SB^ (Bgl II t Kpn I) TJ^fiffL, pEF1-BOSbcl-x Y 22 F/Q26N S3l5 05$tj 
1000 bp<DBgl ll/Kpn I DNA »f It (Tyr22Phe t Gln26Asn (D|E|il$}#o) i:, pEF1- 
BOSbcl-xR165K*3fc05i[itj 5300 bp <D Bgl ll/Kpn IDNABrlt (Arg165Lys (75SEf|$^ 
20 r>) ^*S^$1±TaSrSES^ Bcl-xFNK ^3— Kt" -5 aSl^M cDNA (Dia»^'< 

^ ^ — pEF1-BOSbcl-xY22 F/Q26N/R 165K ^4#f-o 

V't7XBJIfl-«!^^iHBBS FDC-P1 RPMI1640 i$ll!l(Zi}^B&'ejfil-t (10%) i +>" -< 
25 IL-3(WEHI «BBatg«;-aEJi;t) $3^*0 LTlg« Lfco t h a J&ipliffllia Jurkat iNBAS 

RPMI1640 i§i|!jlci}iBfel^ifll;t(10%)^jSi)QLTi$llLfco iSHl* G02>r> + 3.'< 
— •5'— (5%G02/95%^Sv, 37°C) -TsVj-ot-o 

Siffi^J 1 -^'V^fS.\^fzm.^7L^^ -5?— pEF1-BOSbCl-xY22F/Q26N/R 165Kli:?»^BS 
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1 3 

® DH5 a MCR(GIBCO BRL ) 1?^ i9 it® $ "ti . Qiagen Plasmid midi Kit (Qiagen 

tt) vmsiLtzo mm»m sca i (unms^mt ^ -o) -c-^btl, iigiiLT®ig^*ic4- 

■otz DNA ^ 1 mM EDTA mMlZ-Bt^ Lfzo 
m^m(Dm^ (FDC-Pl.fc-SL^Ii JurkaO^^K;^ K-PBS iSift (30.8 mM NaCI. 
5 120.7 mM KCI. 8.1 mM NazHPO*. 1-46 mM KHzPO^)^:- 3 lHl3fe;t L. 5 mM MgCU 

t; K-PBS(Mg-K-PBS)(c lO'iifflfla/'ml IC/j: €> <*: "5 Lt-<, 7K;^ L fr ^ jl K -v h 

(Electroporation Cuvettes Plus, 4 mm Gap, BTX, A Division of Genetronics)lr}ifflBag 
)BM 0.4 ml t Mg-K-PBS MM 0.4 ml ^ ig^ L. WAt" ^M^f: pEFI-BOSbcl-x Y 22 
F/Q26N/R165K (10 g) tWk^ geneticin itttiie^^ ^OiSgltfc DNA pST- 

10 neoB (0.5 u g) "^UayLfza DNA ^Ijaizji ^i$im<Dmitlt ^%&LT t Ltzo 10 ^j-|Bl 
7K;*Lfc^> Gene Pulsar (BioRad tt) $fflL^T 250 F, 330 V (Dllft^TX U'? h 
ptKU — V3 >^^TL^. IS»:^'<^ 5^— ^»ALfco 10 ^-HtK:^ Lfc^, 100-mm 
T=^-f ->iCD4'T- 39 ml (7?lgli!ilclI-\i>;bMc«il L, CO^ •< >^3. ^ — -Si — "CtSS L fee 
1 B^. JfflBS^ 96?t3f U— hfr^i-aUf-o FDC-P1 ffflBSt?!* geneticin(GIBCO BRL) 

15 $-200 ug/milja^. ^ Jurkat SfflflS "CI* geneticin 1 mg/mlttl7L, geneticin it 1± 

I^!6«!I3 : Bcl-xFNK«?aS<0««f 
3?ffifffl2-ef^fi£Lfc}Kete«i«BBa;b<fe^LTL^-5afe3E:S Bcl-xFNK (Dfl^a^'t;! 
20 h iCcfc LJ fi?«f L/-0 JfflBfi^ PBS(pH7.4; NaCI 137 mM, Na2HP04 8.1 

mM, KCI 2.68 mM, KH2PO4 1.47 mM)-C 1 [5];3fc;f t*. 2%SDS (sodium dodecyl 
sulfate)7K;"§;"$^ttlx.ia#;filCcfc o oliS^k Lfco BCA Protein Assay 

(PIERCE tt) -eSe^Sa^?TtV 20 ng <D^ '^y'i'PS:^ SDS-ni'J7<P 'J Jl^T Z 
Ky;U^S*iJ!l (UA'JCDj^) -e^^iSL/-o i^lb^, PVDF (Amersham 
25 Pharmacia Biotec □ -y t=- -f > L fco > > 3^ U > ^ 4^B^mfll;S (10%) 

TweenaO 0 2%)[r;t It, 37°C T 1 B# ^01^;^ L , TBS V -i- '7^lZl9t:^ L tz (D ^ . HRP 
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1 4 

m'^r?-^tf^)\^^^'^^--^) ^-5L^(i AP(7;u* 'j 37:rx:7T'S'— tf) A<jS^L 

2:^fiT:«:$#t; TBS jgjaElcSltr 37°C-e 1 B#ra«;SL/co HRP A<^^ L 2 
lit RENAISSANCE 4^ h (NEN Life Science Product tt) ^ffl L^r X ^ 3? -< ;U 
AlC. AP ii<m-^Ltz2^XtKi^-Qlt ATTOPHOS + -y h ('<— 'J >**-f±) $fflL^T 
5 :7;U:i-P — v?T:*-^-r+F— FLA-2000 (Fujifilm tt) Bcl-xL fccfc t5 Bcl-xFNK $ 

ISmiiSI 2fC^Lt-<tfcy-C$)-5o M}ftX'<':7 — pEF1-BOSbcl-xFNK ^3?AL 
/caaBSli, ir^M bcl-x L (75 P - > pEF1-BOSbcl-x L Lfcfflfla <!: 

30kDa) 05^ >/'?^S$^SLTLN-5wi:*<jrtS$tlt;o 

10 

^mm4. : ff^Se^ifflfla Jurkatbcl-xFNK(DliBa5EJC^tt-^JSfett±«D5tl2 

2 TFf^JiltLfrB^^SiiifflSa Jurkatbcl-xFNK (COl^T. &fiCDT;K — i>X 
ISE(-?t-r-5Statt (I^^SH) ^laS^L/co ISmtidl 3 -ID 13 ICttTc CH-bCD 
la^::^^t^r, &^ttl^ (O) liSfelEM BcI-xFNK ^fgSLTL^^ h^^X^'x-^-? 
15 >h Jurkatbcl-xFNK, I^Affl (•) l*|5]|iScDMaS«DIE^ Bcl-xL ^«=KLTt^•5 
h^>X^x':7^>h Jurkatbcl-x. fiat^EH^^Bl (□) li'<^^ — 3''^X5-vK 
DNA <D«?^$-«AL/r Jurkatvec, Stfe^SBl (O) f*iif5^3| Alcffl In/cM** Jurkat 

(a) Jflli*l»^l=cfc oTSI#$+t-S)77K h-:>Xt=*^-r^«mi± 
20 ^ffflBS^ PBS T 3 [il^Jfe;^ L/-^. 1 X I05j@/ml (c/j:^ J; 5 (Cifti;t^t-^^fl^tSit!l 
RPMI164G (CWiSL/ro C O ^ -T ^ — ^ — TiSS L, h 'J > 3? ;U--e5fefe $ 

n<Cl^aiBa (:±aaBa) <Diai^B^fcor»ISLt-o :i«HB&StA<5 xio'Xml ^m.7L 
^»:t^J: -5 lc;*£SL, S;^^ -5 B#(*tSH!j ^ 2 fgfc^f? L tco 3 H S r t lcifli3l 
^ 7S L > tg Itf! (7) # ^ ^ gf i$ 'iC t © t A g ^ o 

25 3 (c^ Lfci: fctj -cfc y , p > H p— ;ucDmi*^'<^ ^-*A«aflaicjt 

«jLT. fr^S Bcl-xL $|giS-r^ffJglE»flBliai*ifll>f l^^f=^^ LrfSfittt^^L, 
tSSSrallc^^tr oT^i^Lycc ^LTs SlIES! Bcl-xFNK $^Jl-r^ffJM*c«^Ba(i. 
fr±S Bcl-xL ^i^^flScfc y 4;$^>(C:S«BPBTrrtpfc^r:£#-r^w<i:AN^. ^<75«H 
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(b) fix Fas in: ft: (anti-Fas)(c>r^r estate 
S-aiBS^i xio*e/ml iztj.^^ olzi^mi RPMI1640 rcgSLs fiiFas a 
5 — > CH-11 : MBL t±) ^ 1 , 10. 100. 1000 ng/ml (7) 31 S JQ it o 1 Bf^SLfz 

^^(i. fit Fas tsU^^mmay^mm^^^ 100%<t LTDAlciFLfco CCDia4AN 
^BM^t^U^ O (c, aStSf S Bcl-xFNK ^^IS^i)ff^Uf£J$JfflBaiiSSScDfjt Fas fitt*: 

10 (c) fits?M^#t;&fi(D«BBastta^ic3Pt-r^ffifitt± 

S-«Bfla^i xio*fi/ml (cjEc^J: o (ctgife RPMI1640 (cS35L. X^'t;nx;K'J> 
(staurosporine : 20 nM). TN-16(10 fiM)^ ± > h -r- -> >(camptothecin : 10 M). 
t Kn^'>'t» UT (hydroxy urea : 1 mM). h 'J =i X ■5' 5^ > A (trichostatin A : 0.25 fi 
g/ml). iiSK'(b^i^(hydrogen peroxide: 0.05 mM). / ^ ^ K (paraquat : 1 mM)S- 

^iR(*i2 5~ii icjitL^riifcy efeiES bci-xfnk ^^m-r^n^nHWtm 
(d) miznr^^tKii. 

20 S-fflBS^ 1 xiO'il/ml iC^t ^.i: 3 (Ctgife RPMI1640 IC«SL, 45°C-e 10 ^TUm 
mLfzo iS'D LTif S(753UfPnfi§ite(caBfla^«;-8 L. 37°C "C ig S L o K 

;^-Tr■5^^fe$;h.^^L^^ffl8a (±mm) cd^$ a ^fcors'i^ l. si 12 ir^t l/^o ^fc. 

iSII 1 aST- WST-1 ^S^IcL/c Cell Counting K\t{miZit^) TrUBSa 100 
M l)A^f#Ofl5i:;KmK^(75;-S1±^|l3'< (WST-1 Assay). 1Ximm9&m<Dmmt><i^'D^m 
25 jSti ^ 100%i: LTia 13 (CiS Lfco 

^ r,"i. !1 ■ •*'» '■ _ -t ■"v 5$ ^ ,s !J_ • - 
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mt&m5 : ff^gls^llBBa FDC-P1bcl-xFNK aD«8fla5ElC/^-r-S)Stn;ll(755t^ 

5?!(E<5lJ2T?i^filtLfcffJS$E^iWfla FDC-P1bcl-xFNK (COL^T, S-Ma?T^h — v 

5 SSi^coOs A. V, 0(*. -5^ n — xb^ny-r 5fill<7> h7 >x:7i ^ -SI > h 

FDC-P1bcl-xFNK-1 . -2. -3, -4. -S^^-To ^tz. M<^)IE 
^ Bcl-xL ^^mLXi^-b >X37x^ ^ > h FDC-P1bcl-x Bli-^^^ — 
X S K DNA r£lt$ 3IA L^- FDC-Plvec ^ 

(a) T N.16 t7s^^n:x,7tifj >(staurosporine)lc3St-r SSSttt 

10 ^aeBS^a xiosfl/ml IC7ic^«t ■5lCJ$lt!l(cS;l|L. TN-16(50 |/ M) t X ^ O O 
j:^7K'J>(10 nM)$to;^Ti$SLtio B^feoT EST-1 ^mWlZLtz Cell Counting 
Kit (I^Cibs^) -Cfffllia 100 ^ l)A<^-:3fl5i7Klfl^3(ia5JStt^lH-<fc (WST-1 

Assay)o W^myS\±itmmt:)ja^^m.nti(D)^^^ lOQ^tLfzo 

ismiid 14 fc'cfcu' 15 (cjFf t y T-fe-So asrsES! bci-xfnk ^^mT^its-n^iSt 

15 *fflliacD>? P — l/lilN-r^tt, TN-16 fcJ;Z>'x^ OPXtK'J >«iS(r^tLT. HsJtKsS 
B^d t£ ^ S t ^ u ;u -Cf It -r -S c i: j5j< 5115 $ *L o 

(b) ■y-'T K^-O IL-SKJ^ICJ: y SI3?$n-ST.-t< K — >>:;^irS*-r ■SSfii'tt 
=&«BI!a^ 3 [51 PBS T';3fe;*^, IL-3 JjC l^±glte (ita;tl*#t;) lc$tj5 xio"® 

20 ^«BBag)t$3WS L, IL.3 Lf-a^CD^ifflBaia^ 100% <t LXm 16 IZTjkLfz. 

tats. FDC-Plvec ^ S^L^/-fltoCD^ffl8a^C•^L^r 3 B S IL-3 ^ # $ 7i L ^ 11 i$ % T? 
5 fg^fJUfro 

IS 16 -5 IC. Bcl-xFNK ^ M^lf -S BSe»«Bfla<Z) -J? □ — > 

{*L^-r^lt, IL-3 |85J^lCcfcorSI*$tl.^T7KK-vXIC^LT. fr^M Bcl-xL fE 

/Co 
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iSk^^O ^— pEF1-BOSbcl-xY22F/Q26N/R165K|Ccl: ^Tff^Kfe^LtCo 

CHO IfflflS 1 xlO = {a$- 10%4^fl&!^Jfil;t^#t;tglE;"S DMEM/F-12 (GIBCO BRL 
tt) fCgiSL. 60-mm -x -v *>3. T? — BftiSft Lfco SuperFect Transfection Reagent 
5 ^-v K (Qiagen tt) ^fflL^Ta:Sltt pEF1-BOSbci-x Y 22 F /Q 26N /R 165K (10m 
g) irie^ Geneticin ij^^t±iIe^$^#oSMtt pST-neoB (0.5/ig) ^ CHO aBBSlca 
h^>X37x^v/3>L/-o Z3 > h P— ;U<h LT. SMtt'<':7 -? — pEFI-BOS fccfc 
iXiSiatt pEF1-BOSbcl-x t-e^x^ttSatfe pST-neoB t i: 4i IC CHO aBBSlCSPAL 
tzo iie^^AfiiS^. 10%4^B&MJfil;?f$^t;t«Sia DMEM/F-12 T—Bftif^L/zo 
10 Geneticin (700/i g/ml) ^ttlx.TtS#L. ff^SfeSSifflBa ^+t^na)ffJSIc8i 
aB)lafCOt^T, 3lffi0iJ3 LT. afelES^ >''?^ ^ Bcl-xFNK <h Bcl-xL 

^^«A^O(3]gJ£(c^^LTt^■S^IBBa$iS5?L. CHObcl-x, CHObcl-xFNK, tSJ:U 
^ — (DJ^;b<^A$Hfc CHOvec ^^#t-o 

15 IIJE^J? : CHOaBJiacDlSJfil;tiSH!j-e<7)±SII 

3?i6« 6 TM^fie L/c 3 a^a5ff$H*E«i«B8S CHObcl-xFNK, CHObcl-x J: 
CHOvec ^ 10%4^fl&!SJlll3f$#t;tSlliaE DMEM/F-12 T?i«lfLy-o «l?i»?a3«BBa 1 
x10^e^ 100-mm -vi^J-lcli^Lai^, 3%4^B&!ejfc;ll$#t;tg||;-aE DMEM/F-12 
T^HLfco 1 B r<t(CtS«-at(D2/3 ^4^fl&!gJlll;"S$#^^ClM«llia[ DMEM/F-12 

20 VXtl^^. 5 B @*^'bli^±(c^^B^!^jfll;S$-#^/j:tNtSII;"$ DMEM/F-12 T-tSUL, 
$ (bice BTBligSLf-o 

^^lim 17 (D:^M.lZ7TkLtztiS^)-C3b'bo aStlEM Bcl-xFNK 5%5ar-5 CHObcl- 
xFNK (m 17C) li. ^—(D^^m'XLtz CHOvec (0 17B) cfcy tli-SAMcS 
»fCiSML/-o Bcl-xL ^^JfflBS (El 17A) IC It ^ T 5E«BBa 6< <C < . A^OiSB 

25 SaWcDmtt*<fi^#$t^.Tt^•5:3 nrn-^ffJfiJtLfro 
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MMM 8 : TAT-Bcl-xFNK ^ ly /^O W^"^^^ ^ — 

^Sfifi?"] 1 Bcl-xFNKcDNA — -SSSrSgS cDNA 2©|@ PGR 

T? HIV ;U ;^ (D tat ^ >/^'?Sfl5aBBaMiiia'<3?^ K (PTD: Protein 

Transduction Domain)^ 3— Kf-i) cDNA ^jtt^$1±fco Bcl-xFNKcDNA $3 — 
5 -5M<^«X.'<^ ^ — pEF1-BOSbcl-xY22F/Q26N/R165K $g|g}irLT, 5 i(:?^-<^ 
— LTT^'^'T ^—9 (ig^iJS-^ 14) 3'<P.il7^^ -< V— i Lr ^^^-r^ — 10 (E 

15) ^i!EfflLf-o 3f ^ V— 9 li TAT-PTDcDNA CD 3'3gi: Bcl-xFNKcDNA 
Sgjfe^ K^^^t; SaStD-tr^XE^iJ^ffoTl^-So — 10 li Bcl-xFNKcDNA 

<0*|jife=] 3')lScD7'>^-t:>XE?iJ-e»JISB^ Hind III O^JBrSUte^tf o T 

10 t^^o PGR JsiCiDi^aBiiJiiTcDi fcy -e*^o 

• S IS ;t ( j§ a lOO ml): 10 mM Tris-HCI. pH 8.3. 50 mMKCI. 1.5 mM 
MgCl2,0.001% gelatin. dATP. dCTP, dTTP. dGTP 0.2 mM, AmpliTaqGOLD: 
2.5 U 

• ^"^-rv — i^^^--?— 9<k3^^^'^-10(75M^tt- (=&7^^-<^ — 1 ^M) 
15 • K DNA: 50 ng 

• S(£:^{4^ 3 ; 94°C/ 10 ^\ (94°C/ 30 8? ; 49°C/ 30 fj?; 72°C/ 1 ^) x 15 

S0^. lSe$tLfc DNA m)^^7\i'JT<P 'J Jt7Z K>tr;uSm*«ir'«SLfco ± 
15 PGR SISJa(25 //l)(cttS[$tl/; DNA Hf>t(25 ng)<t f ^-11 (EJIJS^ 
16) ^S#L, AmpliTaqGOLD $«oTfflttr^a5^fiE^fTofco V-16 liE 

20 ^iS^ 12 fC:^$^/c TAT-PTD <DT Z y Mmm ^ It ^ A, V . S'iilC Met(B!IJ&=i K 
>)-Gly 3'3as(r Gly — K cF "b Bci-xFNKcDNA <75KIii& a K > t; 5'3i 

• S.HC^n'A. ; 94°C/10 ^ ; (94°C/30 fj? ; 53^— 59*'C/3G ; 72°C/1 5i>) * 5 
SIC^. t&mmmyy^^ — ll (SBflJS^ 17) i 3^7-1- ^-10(»$l;-»g& 1 M 

25 M)i AmpiiTaqGOLD(2.5 U)^^t: PGR ^mmm 75 ml ^ JO^, s«1 22 175 S 1% fif^ 3 
(CJ: y PGR $-^ff Uy-co :^^-<^-12 H Met-Gly lrgE# TAT-PTD <D N ^3ii<73 3 11 

;Kfc DNA !9f>^^.-K'J 'J;UTS KV-;L.^s;j»t!iT?fi?$2Lf;o Nde I -C^JBf^. 
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CD^&m^ T4DNA Tt^'j ^ ^— -tr'T-^jtit L. $ ^Iz Hind III T? <ai Hr ® S ^ o o 
:^8SS^;K'<^ ^ — pROEX1(Life Technologies ^ Nco I T?<aiBfL. -^7 UT — "if 
S1 -e^-(73iaiBfBi®^¥7t^b L/c^. Hind III -e^Bf^aS^ Lf-o -S^/cOCD DNA 
^$1±-C. TAT ^ >/'?^S<Daiflaigfiift'<^^ N ^iCitt^L^c TAT-Bcl-xFNK 
5 $3 — Kf ■SMftx^'? ^— pROEX1-bcl-xY22F/Q26N/R165K ^|!ff=o 

Hffi^J 9 : TAT-Bcl-xFNK ^ >/<^ McT^ISSS 

TAT-Bcl-xFNK y mitHiT iZTjk-r .i: lzXmmP^V^mcSi± . gi5:Ji'fSS! L^Co 
f 55C*^*), pROEX1-bcl-xY22F/Q26N/R165K ^ <Sf# L :*^flaS DH5 a MCR 
10 ei>'J>(50 ug/m\)^^t: LB ;"ai*^lte 1000 ml(»eJ: + X 5 g. y«7 h h 'J :^ h 
> 10 g. NaCI 5 g)Vmt ^ tg«(37''C) L /zo >Pt^mmm(O.D.600=0.5)lzmLtz t Z 
5-e iPTG(-r v::^pe;i.-i-^:i-->s-**^'? h V K ; SUSg 1 mM)^*^. 2II#[B1 
^H^SIftfco TAT-Bcl-xFNK HliSeBSiffi 1X^05 Witttli^ t ^ jgltll 5^ 

15 PBS -e 3 Isl3fe;* LJiar-'SE A(50 mM Tris-HCI, pH 8.0, 150 mM NaCI, 1 mM EDTA, 1 
mM PMSF) 40 mllcSgijlL, XfSiSmm^iR'S&mmLtzo iS'D^ CD ±jS7b^ 6 TAT- 
Bcl-xFNK -v h Bcl-xL (75 N 3|tilii«ilgt^s2l«-r-5-70xa^ro^y □— :^;^^a^*: 
35-32 ^g(*:JciS^$1±r3t«Lyi*^A^i$otcl5t«:T:7-r -T^-r— 
:7-< -r-iaSSLfco TAT-Bcl-xFNK ^Stt^lri®^ $ l+T, .^jtLfcSfe. iSlhiS (50 

20 mM Giycine-Hcl, pH 2.7, 50 mMNaCI)!? TAT-Bcl-xFNK ^;tai$1±f-o 2 M Tris-HCI 
{pH 9.0)mf^T-^nLfz'ik. •t> h 'J =3 >(Amicon tt)-CJIISLf:io PBSTriSfifLT. 

PBS -C- 3 [Hl3t;f PMSF (Dt^t> V I:: DTT ^-^Cmmi^ A(50 mM Tris-HCI, pH 8.0. 
150 mM NaCI, 1 mM EDTA, 0.1 mM DTT) 36 ml L, |3#;fi(-X:*:ffiSffiaaBa^ 

25 vamLfz. K 'J h>X-100 (g**;^Jg 1 10 5i'7K±(cSt'^tro S'DI^T 

- h' ; 7* (4r •■ '.••I- - .-]:rr.^ iii i* z', ••. '■!■ • ' ^-c: - 

tS PBS (C-HJiKt: L 3 SDS-7t^ 'j T C7 ij ^UT S K V 1: ^ i^l^ iS IC T (75 J5g S 70% CD 
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TAT-Bcl-xFNK ^ y M^&T: h i> Z t ^mVS.L . liXT (Dmmizmi^fzo 

Slffi^y 1 O : TAT-Bcl-xFNK ^ >/-v>7 SCDJiflaF«g--^(DIS y i^<i^ 
Slide Chamber (Lab-Tek ?±)±r'i$S$^r 1^-5 HeLa mm <ntii& 10%FBS (^^8^ 
5 l^lfajjl) ^^t; DMEM/F-12 (Life Technologies tt) (C TAT-Bcl-xFNK ^>/^^S 
(1 ^M) ^A]^, 24B#BJ1 C02-l'>^jL'<'?— i^TfaBBS^^HL^Cc PBS T? 2 I5];5t 
;f Ltco IfflBS^ PBS (C;■§J^)^ Lfc/'v^ T^jUAT/UT^t K(4%)T? 45 ^^TbT, SST?®:^: 
Lf-o PBS -C 3 15](5 :hV(5]);jfc;f 1 0%FBS ^ # t PBS 20 5^ 7^ p 4" > L fco 
PBS T? 3 [51(5 ^V[oJ)j5fe;^ L,^ h Bcl-xL (Cjtr-r -5 ^ ^ •J' n — ^ jl^fjt^^: 35-32 ("7'^' 
10 ^^t; 1.5%FBS-PBS ;t,=aTr 30^j-BJl*fflBa^«iSLfro PBS T? 3 [h1{5 ^V[h1) 

j^feitL, FITC *<^S^LrL^^taV'^X lgGfiti*^#t; 1.5%FBS-PBS itiSl? 30 

wimm^^mLfzo pbs t?3@(5 ^v(5i);3fe;#L^, pbs mm-cmm^^XL. 
s^iiia 18 (c^j^Lz-ifcy-cfcy. SEBSi^iciS^ic fitc ?#w<D^jt<)N-istf)^,4x 

15 tzo ^(Dmi^'Xf-tJLit TAT-Bcl-xFNK ^ > ^ <^ M ^^JXKDm^iZltlZih h ti-f . 
TAT-Bcl-xFNK m& ij-^XtjO^ (35-32) TMS L LNSfflSSlC (ilgaT) ti^Ji: 
ZCDCtli. TAT-Bcl-xFNK ^ >/'?^?SfA<«BflSSIS^iiia 

20 11 : TAT-Bcl-xFNK (Dt;f#ifSjatSSIfflBS--cDgp A <taBB@5Efflj|HI?J!l^<D5IS 

^ as IS ffi ^ B # <75 # ^ a ^ ^ fff T? ttJ $ n f - Sil # ^ A ^ b » S 6<] ( c >t 5;] A^ 
y fcr*X-a-T#C0_h(cfc5.«:-S-MI^E^X^ ^ Xtt(10x10mm $ 1-2mm)fc^ y IS 
ofro 24 TvlT^b- HP»girJf A L. 20%FBS '>B^!^ifiljt) $ # t; DMEM/Ham F-12 
;"g^igitli(Life Technologies f±) (CT 37°C, COj >4ri ^ — — P«g T'tSS Lfco It 
25 «J« 1+ (75 ^ra^lC TAT-Bcl-xFNK |B] i::^;ir', TAT-Bcl-xL CDfg^'< -^7 ^ — ^ ^^fiE L, 
TAT-Bcl-xL ^ >A^m^:^^BJ: y SB^^fSS! L ^-(^ S«o°nCDiMg(i|il Oo 

TAT-Bcl-xFNK($tA^*^ y TAT-Bcl-xL(tt A(* J: y 355^ ) ^ ^;h. ^ 0.2^.M 

ttii^^ ^ (Cigiftlc^* Lf-o =1 > h □— LTs 7 M Urea t 1 mM DTT ^^t; 
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SI* 4 B i <!: 7 B S(C35»Lfro 4 Bfc=fcl>' 9 B Palig^ L/-t;^#SiflSI^*iS L. II 
$^Tot-o SailiS 19-24 (CirLfc«fc-5U. TAT-Bcl-xFNK I* TAT-Bcl-xL J: y IK-H- 

Bci-xFNK ^ >/';'i7S3b<i*-a-jjafiico4' lcs=tnTL^s^*#«BlialclatJix^4^x-€■<D^ 

mm.m 12 : TAT-BcI-xFNK (7D7t7X^(De#i: Xt^P -< K7^;U^ Xc^^ffFISffflBa 

10 5Effl1l<)3Sbma)5tl2 

8 20 g (D C56BL ;?.)3 3 ^(A.B.C)rc^lt^io A S^C75 

^0:^1-1* 100 M g C75 TAT-Bcl-xFNK ^ >/ ■? ^ aC5r;'§1±iii:H' 'biaS)A< j§<+T 1"^ ^ 
PBS (0.8ml) $ISIB£ 1*11 Cg#Lfco BPi: C > h n— ;U)a)-7't7X(Cli PBS 

mm{Q.Q mO^fHlCck ^(CflSRSPqirlS-^L/co V*— v^ir^LT 3 B#RJI*lr A P <t B» 

15 (7)^OX(CXt^P -r K7f^>/U^ > (7^^-y-> "SJ V >) 0.5 mg A<j§(tTL^-S 25%x5i >' 
-;U/PBS m^BL 0.5 ml ^Iffilgl^ ICIS-^ L tco C JfcD^'^XIClS 25%x y -;U/PBS 
jg-S 0.5 ml ^MKl^lcS-^^L/co y— i/IC^LT 3 BtPsmicSIS L . ffFR^ffitbL 

5E^S?fiiiLfco S 26 iZTTi Lfc J; -5 B (t 5 t^^-^" ^ ^ l/XcJ: -SFRifflfiSC) 

20 IE14<tfflBa5E. TAT-Bcl-xFNK (7>|il^#l::=fc ^ L < |II]*J$n (A H : El 25) , -5" 

c7?ssi*=i > h p— ;u (c p : [2 27) =t y aL^^<t*<5is^$nfc« 

lU±CD^mi*. BSieP«3l;S-§^$Ktr TAT-Bcl-xFNK ^ SA<BTie<D^SSaBa(r 

"S o 

25 

. ' . ■sit^^^- ^ -a fit •■ 
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10 
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23 

1. EJlJS-^ 1 l::«Sfie9iJ^^ Lfc^ S bcl-x cDNA Se5lJlr^iL^T, n 
— KSHiaom 22 SS Tyr ^ Phe (cSEftf -SffiSa^, M 26 Gin ^ Asn (ClEgi 

5 -r-SlSIIS^fccfcO: 165 Sg Arg ^ Lys (c|Sl«i-r«)l£Sg«ia)o*,, '>'Ec<<i:^.- 
0(DJS5S«i^Wr5.Z<t^t#«i:-r-57-v h bcl-x ilg^(7)aftlEM cDNA, 

2. 5'«>)IC. JfflBaillilia^:^^^ =1— K-r^^ 'J =1' 3? ^ 5^ h•^jSi^LTL^ 
^SgsKiS 1 cDNAo 

10 

3. :i- 'J zf^?-^ K*<, aB5>JS^ 1 2$fcl*l 3 OTT S y SlEJiJ ^ n — Kf 
^Tt- -J 3 51^7 5^ K-e&5IS*JS2(DStHEM cDNAo 

4. si^JSi A^t) 3 (TDiN-rnA^cDefeSES! cdna ^«wr€.ja«ix.^<7 ^— o 

15 

5. Sll3jtiS4(DM^^'<':7 ^— A<3SlA$nfc]KaiB^iNBBa, 

6. SEKcDaStSCM cDNA ■b<f^m.-rh^ ^z-?-^ KT-fc o r . S?iJS-^2(c 
fcft-sm 22 SB Tyr ^ Phe (c3E«|-r ST 5 ^ KSft. H 26 S B Gin ^ Asn 

20 -rSTSyKSm. fccfel>' 165 SB Arg ^ Lys lC|E«-rST5 y Kg«(75 5 

7. H^^m\^mmmm'M^y'j- K^ii$SLTL^-siS3}?iS6<oaJi3EM^ ^/•^^^o 



25 8. *fflflaiBliaia'<7fT KA<. BB?IJS-^ 1 2 ^frliigJlJS-^ 1 3 CD7 S y ggBEJlJ^ 
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m 1 
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m 2 

bcl-x 



VEC wild FNK 




an 



# 
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^ ^ rJ 

1 10 100 1000 



^ Fas Sifl^ (ng/ml) 



m 5 




I 
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0 7 
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@ 12 




m 13 



1 DO- 



TS - 



50- 

rt5 



(O 25- 



WST-1 assay 



FNK Wild Vector 
Bc!-Y 
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@ 14 



8/17 



TN-16 




m 15 



55 


100 1 










• 

J- 


10 - 


cn 




5 





X -Si P X 'J > 



Bcl-x |_FNK clones 




Bcl-x 



— I — ^— ■ — 1 

0 12 3 



Bit 
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m 16 



1000C- 



1000- 



■F5 

m 

G 



100 



10 



"I r 



Bcl-X( FNK 




wild Bcl-x I 



Vector 



1 r 



0 1 2 3 4 5 
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SEQUENCE LISTING 

<110> Japan Science and Technology Corporation 

5 <120> A mutagen i zed rat bcl-xL cDNA and a modified protein therefrom 

<130> NP0O291-YS 

<150> JP 11-230642 
10 <151> 1999-08-17 
<160> 17 

<170> Patent In Ver. 2. 1 

<210> 1 

<211> 1742 
15 <212> DNA 

<2t3> Rattus norvegicus 

<220> 

<221> CDS 

<222> (72) . . (773) 
20 <300> 

<302^' An additional form of rat Bcl-x. Bcl-xbeta. generated 
by an unspliced RNA, promotes apoptosis in promyeloid 
ce I Is. 

<303> J. Biol. Chem. 
25 <304> 271 



•:307;' May 3 1. 1996 
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<400> 1 

cacagagcag acccagtgag tgagcaggtg ttttggacaa tggactggtt gagcccatct 60 
ctattataaa a atg tct cag age aac egg gag ctg gtg gtt gac ttt etc 110 
Met Ser Gin Ser Asn Arg Glu Leu Va I Val Asp Phe Leu 
1 5 10 

tec tac aag etc tee eag aaa gga tac age tgg agt eag ttt age gat 158 
Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser Trp Ser Gin Phe Ser Asp 

15 20 25 

gtc gaa gag aac agg act gaa gee cea eaa Paa ant aita c-ra <raa ons 
Val Glu Glu Asn Arg Thr Glu Ala Pro Glu Glu Thr Glu Pro Glu Arg 
30 35 40 45 

gag acc ecc agt gee ate aat gge aac cca tee tgg cac ctg gcg gat 254 
Glu Thr Pro Ser Ala I le Asn Gly Asn Pro Ser Trp His Leu Ala Asp 

50 55 60 

age ecc gcg gtg aat gga gee act gge cac age age agt ttg gat gcg 302 
Ser Pro Ala Val Asn Gly Ala Thr Gly His Ser Ser Ser Leu Asp Ala 

65 70 75 

egg gag gta ate cec atg gea gca gtg aag eaa gcg ctg aga gag get 350 
Arg Glu Val lie Pro Met Ala Ala Val Lys Gin Ala Leu Arg Glu Ala 
20 80 85 90 

gge gat gag ttt gaa ctg egg tac egg aga gea ttc agt gat eta aea 398 
Gly Asp Glu Phe Glu Leu Arg Tyr Arg Arg Ala Phe Ser Asp Leu Thr 

95 100 105 

tee cag ett cat ata acc cca ggg aca gca tat cag age ttt gaa eag 446 
Ser Gin Leu His lie Thr Pro Gly Thr Ala Tyr Gin Ser Phe Glu Gin 



15 



25 



Asn Glu Leu Phe Arg Asp Gly Val Asn Trp Gly Arg lie Val 
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130 135 140 

gcc ttc ttc tec ttt ggc ggg gca ctg tgc gtg gaa age gta gac aag 542 
Ala Phe Phe Ser Phe Gly Gly Ala Leu Cys Va 1 Glu Ser Val Asp Lys 
145 150 155 

5 gag atg cag gta ttg gtg agt egg att gca agt tgg atg gcc acc tac 590 
Glu Met Gin Val Leu Va I Ser Arg I le Ala Ser Trp Met Ala Thr Tyr 

1 60 1 65 1 70 

ctg aat gac cac eta gag cct tgg ate cag gag aac ggc gge tgg gac 638 
Leu Asn Asp His Leu Glu Pro Trp Me Gin Glu Asn Gly Gly Trp Asp 
10 175 180 185 

act ttt gtg gat etc tac ggg aac aat gca gca gcc gag age egg aaa 686 
Thr Phe Val Asp Leu Tyr Gly Asn Asn Ala Ala Ala Glu Ser Arg Lys 
190 195 200 205 

ggc cag gag cgt ttc aac cgc tgg ttc ctg acg ggc atg act gtg get 734 
15 Gly Gin Glu Arg Phe Asn Arg Trp Phe Leu Thr Gly Met Thr Val Ala 

210 215 220 

ggt gta gtt ctg ctg ggc tea etc ttc agt egg aag tga ccagacactg 783 
Gly Val Val Leu Leu Gly Ser Leu Phe Ser Arg Lys 
225 230 
20 accgtceact eacetcteae etcccaeett geccccaeca caactetcte ttcagecace 843 
attgetacca ggagaaceae taeatgcaac teacgcecet tccectatta tagggttggg 903 
cetagaegga gtcecctgea gttagcttte tagaatctae cacgettctg tgaaagecac 963 
ettcccccca eatcteagtt cecttggcet caaaactcac aaggtttttc etcagateag 1023 
etcettggag gctggeagga gtgggaaggg gtgtgetaga gggagaagag ectgeettgt 1083 
25 tggtgggace etgattacec etgageetet egggaatget tttetggcag ggagetggag 1143 



cccccccccc cccagagcca ttgagtgagg tgcttttagc ccttttgact aactaaaaat 1323 
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gcaggctgct tgggataacg aggcaaggac ctcctcccca cctgtggcct ggccaagccc 1383 
ccactcctgg tctgaatgtt ctcctgaggc ctctggctag agtccagccc cacccaggag 1443 
gagggacgga gctgcggaaa gtccaccctg cgagagcctg agcggctctt gcggcttagc 1503 
accaccccag atccttctcc acccctcccc tggctccatg gtgaccatga ctgagggacc 1563 
aactgggccc acgctaggtg ccccagagct gttaatgact tcagctgcct cacttcctgc 1623 
aagatcagcc tgtggcatct ttgccttggg tgctggccac agggtccagg gactctggcc 1683 
ttagcccaga agtgagagga agcttacagc gcagctatgg gagccctggg ggcttccct 1742 

<210> 2 
<2n> 233 
<212> PRT 

<213> Rattus norvegicus 

<400> 2 

Met Ser Gin Ser Asn Arg Glu Leu Va I Val Asp Phe Leu Ser Tyr Lys 

15 10 15 

Leu Ser Gin Lys Gly Tyr Ser Trp Ser Gin Phe Ser Asp Val Glu Glu 

20 25 30 

Asn Arg Thr Glu Ala Pro Glu Glu Thr Glu Pro Glu Arg Glu Thr Pro 

35 40 45 

Ser Ala Me Asn Gly Asn Pro Ser Trp His Leu Ala Asp Ser Pro Ala 

50 55 60 

Val Asn Gly Ala Thr Gly His Ser Ser Ser Leu Asp Ala Arg Glu Val 
65 70 75 80 

Me Pro Met Ala Ala Val Lys Gin Aia Leu Arg Giu Ala Gly Asp Glu 



lOG 



105 
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His lie Thr Pro Gly Thr Ala Tyr Gin Ser Phe Giu Gin Va I Va I Asn 

115 120 125 

Glu Leu Phe Arg Asp Gly Va I Asn Trp Gly Arg lie Va I Ala Phe Phe 

130 135 140 

Ser Phe Gly Gly Ala Leu Gys Va I Glu Ser Va I Asp Lys Glu Met Gin 
145 150 155 160 

Val Leu Va I Ser Arg Me Ala Ser Trp Met Ala Thr Tyr Leu Asn Asp 

165 170 175 

His Leu Glu Pro Trp lie Gin Glu Asn Gly Gly Trp Asp Thr Phe Val 

180 185 190 

Asp Leu Tyr Gly Asn Asn Ala Ala Ala Glu Ser Arg Lys Gly Gin Glu 

195 200 205 

Arg Phe Asn Arg Trp Phe Leu Thr Gly Met Thr Val Ala Gly Val Val 

210 215 220 

Leu Leu Gly Ser Leu Phe Ser Arg Lys 
225 230 

<210> 3 
<211> 233 
<212> PRT 

<213> Modified protein 
<400> 3 

Met Ser Gin Ser Asn Arg Glu Leu Val Val Asp Phe Leu Ser Tyr Lys 

15 10 15 

Leu Ser Gin Lys Gly Phe Ser Trp Ser Asn Phe Ser Asp Val Glu Glu 

35 40 45 
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Ser Ala I le Asn Gly Asn Pro Ser Trp His Leu Ala Asp Ser Pro Ala 

50 55 60 

Val Asn Gly Ala Thr Gly His Ser Ser Ser Leu Asp Ala Arg Glu Va I 
65 70 75 80 

lie Pro Met Ala Ala Va I Lys Gin Ala Leu Arg Glu Ala G!y Asp Glu 

85 90 95 

Phe Glu Leu Arg Tyr Arg Arg Ala Phe Ser Asp Leu Thr Ser Gin Leu 

100 105 110 

His lie Thr Pro Gly Thr Ala Tyr Gin Ser Phe Glu G I n Va I Val Asn 

115 120 125 

Glu Leu Phe Arg Asp Gly Val Asn Trp Gly Arg Me Val Ala Phe Phe 

130 135 140 

Ser Phe Gly Gly Ala Leu Cys Val Glu Ser Val Asp Lys Glu Met Gin 
145 150 155 160 

Val Leu Val Ser Lys Me Ala Ser Trp Met Ala Thr Tyr Leu Asn Asp 

165 170 175 

His Leu Glu Pro Trp Me Gin Glu Asn Gly Gly Trp Asp Thr Phe Val 

180 185 190 

Asp Leu Tyr Gly Asn Asn Ala Ala Ala Glu Ser Arg Lys Gly Gin Glu 

1 95 200 205 

Arg Phe Asn Arg Trp Phe Leu Thr Gly Met Thr Val Aia Gly Val Val 

210 215 220 

Leu Leu Gly Ser Leu Phe Ser Arg Lys 
225 , 230 
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<212> DNA 

<213> Artificial sequence 
<220> 

<223> Artificial sequence: Synthesized oligonucleotide 
5 <400> 4 

nnnnnnacta gtggatcctg gaagag 26 



<210> 5 
10 <211> 28 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> Artificial sequence: Synthesized oligonucleotide 
15 <400> 5 

gcaatcttac tcaccaatac ctgcatct 28 



<210> 6 
20 <211> 27 
<212> DNA 

<2 1 3> Artificial sequence 
<220> 

<223> Artificial sequence: Synthesized oligonucleotide 
25 <400> 6 
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<210> 7 
<211> 19 
<212> DNA 

\213> Artificial sequence 
5 <220> 

<223> Artificial sequence 

<400> 7 

tcctggatcc aaggctcta 

10 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial sequence 
15 <220> 

<223> Artificial sequence: Synthesized oligonucleotide 
<400> 8 

gctaaagtta ctccagctgt atcctttc 28 

20 

v210> 9 
•' 211 > 31 
<212> DNA 

<213> Artificial sequence 
25 «:220> 



Synthes i zed o I i gonuc I eot i de 

19 



ctggagtaac tttagcgatg tcgaagagaa c 



31 
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<210> 10 

<2n> 26 

<212> DNA 

5 <213> Artificial sequence 
<220> 

<223> Artificial sequence: Synthesized oligonucleotide 

<400> 10 

ccagctg;iAt rr.tttntggg agagrt 26 



<210> 11 
<211> 27 
<212> DNA 
15 <213> Artificial sequence 
<220> 

<223> Artificial sequence: Synthesized oligonucleotide 
<400> 11 

aaaggattca gctggagtaa ctttagc 27 



<210> 12 
<211> 11 
v212> PRT 
25 <213> HIV-1 



1 



10 
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<210> 13 

<2n> 16 

<212> PRT 

<213> Drosophi la 

<400> 13 

Arg Gin I le Lys I le Trp Phe Gin Asn Arg Arg Met Lys Trp Phe Lys 
1 5 10 15 

<210> 14 
<211> 30 
<212> DNA 

<213> Artif ic i a I sequence 
<220> 

<223> Artificial sequence: Synthesized oligonucleotide 
<400> 14 

cgtcgtcgtg gtatgtctca gagcaaccgg 30 

<210> 15 
<211> 34 
<212> DNA 

<213> Artificial sequence 

•:400> 15 
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nnnnaagctt catcacttcc gactgaagag tgag 



34 



<210> 16 
<211> 57 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> Artificial sequence: Synthesized oligonucleotide 
<400> 16 

catatgggtt atggtcgcaa aaaacgccgt cagcgtcgtc gtggtatgtc tcagagc 57 

<210> 17 
<211> 26 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Artificial sequence: Synthesized oligonucleotide 



<400> 17 



nnnnnnnnca tatgggttat ggtcgc 



26 
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